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Overview	

•  CONTEXT	
•  HISTORICAL	IMPACTS	
•  WEATHER	&	
CLIMATE	

•  HISTORIC	
STRUCTURES		

•  PLANNING	
•  IMPLEMENTATION	
•  INTEGRATION	



Rela;onship	with	Water	



Defini;ons	

Jimi	Jones	

Aubrey	Bodine	

Hazard	Mi;ga;on	

Climate	Adapta;on	

Hazard	Mi)ga)on	is	ac;on	
taken	to	reduce	or	
eliminate	long-term	risks	to	
people	and	their	property	
from	hazards.		

Climate	Adapta)on	refers	
to	changes	made	to	bePer	
respond	to	new	climate	
condi;ons,	thereby	
reducing	harm	and	taking	
advantage	of	opportuni;es.		
	
	



Bal;more’s	Unique	Approach	

All	Hazard	Mi)ga)on	Plan	
(current	and	historical	hazards)	

Climate	Adapta)on	Plan	
(new	&	predicted	climate	condi;ons)	

Resilience	



Defini;on	of	Resilience	
The	ability	of	our	community	
to	an;cipate,	accommodate,	

and	posi;vely	
adapt	to	or	thrive	
amidst	changing	climate	
condi;ons	or	hazard	events	

and	enhance	quality	
of	life,	reliable	systems,	
economic	vitality,	&	
conserva;on	of	resources	for	
present	&	future	
genera;ons.		
	



Shocks	and	Stressors	

SHOCKS	
Typically	considered	single	

event	disasters	

STRESSORS	

Focus	on	both	shocks	and	stresses	to	enhance	community	
adap;ve	capacity	and	resilience,	especially	in	vulnerable	areas	

Fires	

Hurricanes	

Earthquakes	

Floods	

Endemic	Violence	

High	Unemployment	

Endemic	Drug	Use	

Poverty	

Factors	that	pressure	the	City	
on	a	daily	or	reoccurring	basis	











Climate	Variability	Extreme	Heat	

BALTIMORE	HAS	A	HIGH	AMOUNT	OF	
IMPERVIOUS	SURFACE	WHICH	LEADS	TO	
INCREASED	URBAN	HEAT	ISLAND	EFFECT	

THE	NUMBER	OF	DAYS	WITH	AIR	
TEMPERATURES	EXCEEDING		

90	F	IS	PROJECTED	TO	DOUBLE	(AND	COULD	
EVEN	TRIPLE)	BY	THE	END	OF	THE	CENTURY.		

DEVELOPED	LAND	 LAND	SURFACE	TEMPERATURE	



Climate	Variability	Precipita;on	

Na;onal	Climate	Assessment	

SNOWMAGEDDON	
FEBRUARY	5-6,	2010	

FLASH	FLOOD	
APRIL	30,	2014	

FLASH	FLOOD	
JULY	30,	2016	



Climate	Variability	SLR	&	Storm	Surge	

The	greatest	threat	to	
life	actually	comes	
from	the	storm	surge	
associated	with	storms	

Increase	of	30	
cen;meters	over	last	
100	years.		
Projected	another	
30-90	cen;meters	in	
next	30	years		



Climate	Variability	Coastal	Storms	
There	has	been	a	substan;al	
increase	in	hurricane	ac;vity	
in	the	Atlan;c	since	the	
1970’s.	
	
Recent	Tropical	Storms/
Hurricanes	impac;ng	
Bal;more:	
2013	Hurricane	Sandy	
2011	Tropical	Storm	Lee	
2011	Hurricane	Irene	
2006	Tropical	Storm	Ernesto	
2003	Hurricane	Isabel	



Tidal	Flooding	

Union	of	Concerned	Scien;sts,	2014	



Future	Impacts	

Coastal	Storms		 	 	 	more	severe	

Floods		 	 	 	 	more	extensive	

Severe	Thunderstorms		 	 	more	severe	

Wind	 	 	 	 	 	increase	intensity	

Winter	Storms	 	 	 	less	snow,	more	flooding	

Extreme	Heat/Drought 	 	more	severe	and	intense	

Sea	Level	Rise	 	 	 	increased	threat	

Air	Quality 	 	 	 	lower	quality	and	increase	risk	



Historic	Structures	in	Floodplain	

Number	of	Historic	Structures	in	
the	Regulated	Floodplain	

Number	of	Historic	Structures	in	
Bal)more	City	

Est.	8,000	

80,000	

Fells	Point	
Dickeyville	
Mill	Valley		
Federal	Hill	
Locust	Point	



Historic	Structures	in	Bal;more	



Historic	&	Climate	Collabora;on	

PLANS	&	DOCS	 PROJECTS	

Focus	on	maintaining	the	historical	integrity	of	the	building	
while	also	considering	current	and	future	climate	impacts	

Disaster	Preparedness	Plan	

CHAP	Design	Guidelines	

Flood	Design	Manual	

Floodplain	Code	

Community	Ra;ng	System	

Historic	Mapping	Project	

Silver	Jackets-	Retrofits	

Commercial	Retrofits	



Primary	Guiding	Document	
Adopted	unanimously	in	October,	2013	with	
sec;on	on	Historical	Buildings	&	Cultural	Assets	
	



Community	Ra;ng	System	
Voluntary	incen;ve	program	that	
recognizes	floodplain	management	
ac;vi;es	that	exceed	the	minimum	
NFIP	requirements.	
	
Bal;more	is	a	CRS	Class	5		
	
Leads	to	reduced	flood	insurance	
rates	to	reflect	the	reduced	flood	
risk	and	reduces	flood	damage	to	
insurable	property.		



Implementa;on	Example	



Higher	Regulatory	Standards	

Base	Flood	Elevation	(BFE)	
(predicted	height	water	
will	rise	during	100-year	

flood)	

Design	Flood	Elevation	(DFE)	
(the	BFE	plus	the	2	foot	

freeboard)	

Land	Surface	

2	ft	Freeboard	



Higher	Regulatory	Standards	
•  The	City	of	Bal)more	regulates	to	the	height	and	extent	of	the	500-year	flood	

in	)dal	areas	

•  In	non-)dal	areas,	the	City	regulates	to	the	height	of	the	100-year	flood	and	
to	the	extent	of	the	500-year	flood	

Height	

500	

100	

Both	
100	
and	
500	

Both	
100	
and	
500	

Extent	



Flood	Resilience	Area	

•  In	the	Tidal	Floodplain	
•  Regulate	to	the	height	
of	the	500-year	flood	

•  Regulate	to	the	extent	
of	the	500-year	flood	

•  U;lize	ASCE-24	
construc;on	standards	
which	creates	higher	
standards	based	on	
building	categories	
(cri;cal	facili;es)	



Stormwater	&	Oukalls	



Higher	Regulatory	Standards	

•  Flood	Eleva;on	
•  Zoning	and	Access	
•  Cri;cal	and	Structural	Systems	(Category	IV	buildings)	



300	Series:	Public	Engagement	



Implementa;on	Examples	&	Challenges	



Issues	&	Challenges	
•  Pressure	from	development	

community	to	redevelop	
floodprone	buildings	

•  Residen;al	floodproofing	not	an	
op;on	(large	#	of	historic	
residen;al	structures	that	cannot	
be	elevated)	

•  Flood	maps	not	accurately	
reflec;ng	the	historic	or	current	
flooding	condi;ons	

•  Floodproofing	techniques	and	
massive	human	error	with	flood	
gates	and	heeding	warnings	

	













Strategies	Moving	Forward	

•  CHAP	Design	Guidelines	

•  Riverine	Mapping	Project	

•  Flood	Code	Update	and	ASCE		

•  Community	Ra;ng	System	re-
cer;fica;on	

•  Flood	Trainings	
	



MATERIALS	
Aquarium	glass	



Removing	Human	Error	



Training	for	Flooding-	Games	



Training	for	Flooding-	Games	



Ques;ons?	


